Background. Women's access to food processing technology at the household level may have positive dietary benefits during the pre-harvest lean season when households are most stressed from food shortages and higher energy expenditures from agricultural work.
Introduction
Seasonal fluctuation in household food supply is well documented throughout West Africa [1] [2] [3] , and The Gambia is no exception. The cyclic pre-harvest lean period occurs for many reasons, but is principally due to low household food supplies resulting from depleted food stores from the previous year's harvest and limited nonfarm employment opportunities, resulting in little income to purchase food. There is usually an increased incidence of malnutrition among children and adults during this period due to unmet dietary energy needs, coupled with the heavy labor demands of agricultural work and illness [3] [4] [5] [6] [7] [8] [9] [10] .
The National Nutrition Surveillance Program of the Gambian Ministry of Health estimates that in the dry and rainy seasons, respectively, 12% and 18% of Gambian children are malnourished. Children in rural parts of the country do not fare as well as their urban counterparts as indicated by a higher infant mortality rate, lower average daily energy consumption, a higher Women's access to food-processing technology at the household level is associated with improved diets at the pre-harvest lean season in The Gambia percentage of kilocalories (kcals) from cereals, and a lower percentage of kcals from oil [11] .
Catholic Relief Services (CRS) introduced sesame seed cultivation to women's groups in The Gambia in 1983 with the primary objective of increasing the household supply of cooking oil. Sesame production quickly became popular because it required minimal labor as compared with groundnuts, it was drought resistant, and could be planted after early millet and maize thus spreading out labor [12] . Sesame is primarily a woman's crop with production driven by an interest in processing the seed for oil that can be consumed or sold on the local market [13] .
CRS installed 16 diesel-powered oil expellers at the community level between 1983 and 1989 [12] in hopes that sesame oil would provide a much-needed additional source of dietary energy. However, by 1993, 10 expellers were out of service because of mechanical failures. Gambian women reacted to this crisis by planting less sesame.
One promising solution to the problem was the introduction of locally manufactured ram presses, which were being promoted in the region by their developer, Enterprise Works Worldwide (formerly Appropriate Technology International, ATI). The ram press ( fig. 1) is a relatively inexpensive* manualpowered device for extraction of edible oils that can be manufactured and repaired in rural workshops, and can be made available at the household level [14, 15] . The ram press was made available to the women sesame growers through the Sesame Growers Association (SGA) with the overall aim of helping to alleviate seasonal fluctuations in household food supply and increase and improve dietary intake of women and children in rural villages through stimulation of the sesame crop cultivation. The hypothesis was that a simple readily accessible press, under the women's control, would contribute to greater availability of edible oils for household consumption and for sale that would, in turn, stimulate greater sesame production.
To test the effects of the use of such a press on the dietary intake of women and children, the Small-Scale Sesame Oil Production Project was undertaken in 1994.
Methods

Ram press placement, training, and implementation procedures
The Small-Scale Sesame Oil Production Project was implemented in several phases. In December 1994, a CRS technician trained workers in four machine shops in The Gambia in manufacturing of the ram press. To test the potential use of the ram press for sesame, CRS provided 16 imported Tanzanian presses for 20 different user groups in 16 villages in The Gambia [16] . The participants in this initial field test were individuals and groups selected in conjunction with SGA leadership and CRS. ATI staff made several monitoring trips in February and April 1995 to oversee press operations and to evaluate overall functioning of the presses. In July 1995, 40 villages located in the Northern Bank Division of The Gambia were selected to receive presses.
In October 1995, after CRS and the Gambia Food and Nutrition Association (GAFNA) field visits, 80 women sesame growers with preschool children from these 40 villages were selected to participate in the study. The 40 presses were placed in the study villages in February 1996 and participants were trained in the use and maintenance of the ram presses.
Pilot study
A pilot study was conducted in May 1995. For the pilot study, the principal investigators, in collaboration with CRS and GAFNA staff, developed a preliminary questionnaire. Common household cooking and feeding utensils (including handfuls † ) of women and children were standardized to gram weight measurements FIG. 1. Gambian woman using a ram press to extract sesame oil * Estimated current price of a locally manufactured ram press is about $300.00. The estimated current price of a motorized expeller is about $4,000 (Enterprise Works Worldwide).
for the types of foods consumed. A list of Mandinka and Wolof food names with their English equivalents Wolof food names with their English equivalents Wolof was developed to facilitate recording of dietary data. Standardized recipes were developed for all commonly consumed food mixtures [16] . A codebook containing weight measures was developed to facilitate coding of the dietary data in the nutritional analysis program, Nutritionist IV.
GAFNA conducted the pilot study in 10 villages to test and refine the survey instruments and to give the field staff the experience necessary to conduct the study. These villages were outside of the actual study area and were divided into two groups: press villages, those where the initial testing of the ram press took place, and non-press villages, those without sesame ram presses. A sample of 40 women with preschool children between the ages of 1 and 5 years participated in the pilot study. These women were selected for a socioeconomic status and ethnic background similar to those that would participate in the actual study. GAFNA analyzed the pilot study data, and the investigators used the results to refine the final questionnaires and procedures for the actual study [16] .
Study design
A conceptual framework was developed that hypothesized the various pathways through which a readily accessible oil-pressing technology would increase sesame production and improve dietary intakes of women and children directly through oil consumption, and indirectly through incomes increased by the sale of oil and sesame cake. A detailed conceptual framework is discussed and presented elsewhere [17] .
The study was conducted in 52 villages of the North Bank Division of The Gambia in an area of rice and peanut cultivation. These villages were chosen because of their similar agro-ecological characteristics (i.e., farming systems, farming practices, amount of rainfall, soil productivity, etc.). The study participants were women sesame growers with children between 1 and 5 years of age. The research design consisted of a control group (those with access to the motorized oil expeller (Expeller-control), and an experimental group (those with access to the ram press (Press-experiment.) Pressexperiment subjects were recruited from 32 villages that had received ram presses in early 1995. The Expeller-control subjects were recruited from 20 villages from the same area as the Press-experiment villages. The Expeller-control subjects had access to functional motorized oil expellers but not to ram presses. The Virginia Polytechnic Institute and State Univer sity's Institutional Review Board (IRB) for Human Subject Research reviewed and approved this study.
To ensure the possibility of finding statistically significant differences between groups, if indeed there were any, sample sizes were determined using power analysis. The results of a fortified weaning food study in Mali [3] were used to direct the power analysis. For this study, a control group of 40 women with preschool children (aged 1 to 5 years) and an experimental group of 80 women with children (aged 1 to 5 years) were selected.
Two groups of women were recruited: the Expellercontrol group (domestic sesame growers with children from ages 1 to 5 years of age, members of SGA, and using a motorized expeller for processing oil) and the Press-experiment group (domestic sesame growers with children from ages 1 to 5 and members of SGA with no access to a motorized expeller). The final sample consisted of 40 women sesame growers with motorized expellers who made up the Expeller-control group, and 80 women sesame growers with ram presses who made up the Press-experiment group. All women participants in both groups were required to have the means to keep records and permission to participate in the study from their husbands or other influential members of their respective households. Often literate schoolchildren from the household kept the records for the women when they themselves could not. Since an individual household sometimes contained two or more eligible women, one woman was chosen randomly and was designated as the "target woman" and her preschool child was designated as the "target child." If she had more than one child aged 1 to 5 years, then one of them was randomly selected to be the "target child."
Monitoring and qualitative evaluation of oil pressing
All women in both groups were trained initially on how to keep records regarding the quantity of sesame seeds they pressed, and the amount of oil that was extracted. The administrative members of the SGA periodically monitored the record keeping. In addition to this, women were asked to participate in a post-pressing village-based qualitative evaluation of the ram press and benefits of the press versus the expeller. Areas of the evaluation included manufacturing and operation of the press, what women liked and disliked about the press (e.g., heaviness, limited capacity, speed and preheating time), and benefits and trade-offs (e.g., health benefits, use of sesame oil and cake, replacement of sesame oil for peanuts in different dishes, making of soap, residue for fertilizer, and animal feed). Areas of comparison regarding the press and expeller were the women's time, cost of fees to use the press, convenience, labor demands, and the like. The results of the evaluation of the manufacturing and operation of the press were fed back to the manufacturer to make the necessary ergonomic adjustments so the ram press would work better for women and be more specific for sesame seed. The full results of this evaluation are presented elsewhere [18] .
Research instruments and data collection
Results from the pilot study were used to revise the questionnaire. A protocol was developed to guide data collection and ensure that data were collected in a precise manner. The questionnaire was designed to identify key direct and indirect benefits of the ram press suggested by the conceptual framework.
Research instruments were pre-tested in The Gambia during the pilot study. Enumerators were trained in November 1995 on the proper procedures for collecting the data. A Gambian Nutrition Specialist closely supervised all data collection. Baseline data were collected in December 1995 during the post-harvest season. After establishing a baseline, data were collected three times in the following year; in March, August, and December. These times corresponded to peak oil-pressing season (January to April with the month of March being the peak pressing month), the pre-harvest lean season (July and August), and the post-harvest season (December). There are no differences in the length of seasons among villages in the North Bank Division of The Gambia, where the study was conducted.
The questionnaire was composed of seven sections. Section A was distributed only at baseline and was designed to obtain basic descriptions of the households, women, and children. Section A also gathered further information on household profiles, including data on the number of households in the compound, the number of individuals in the household, the relative wealth of the households, and the source, quantity, and quality of the household water supply. A detailed description of each household member was also obtained, which included name, age in years, sex, and relationship to the household head. This profile of the household was updated at each subsequent data collection period. The households were ranked as to their relative wealth. The wealth rankings were obtained by convening a meeting of three key informants to determine the criteria for wealth ranking. The criteria established were based on: 1) the household's ability to produce enough food for their families throughout the year, 2) the household's access to labor and farm machinery, and 3) the household's involvement in non-farm activities, such as petty trading and salaried employment and the number and kind of livestock owned. The key informant in each village ranked each household participating in the study on a scale from 1 (poor) to 5 (rich) relative to other households in the village.
Information on target women included age, marital status, ethnic background, education, use of the nearest health center, and a description of her agricultural activities. Information on target children included date of birth from the infant birth card, birth weight, and sex.
Section B of the questionnaire dealt with healthrelated issues of the child and mother. Information such as the child's weaning status, incidence of diarrhea in the last 2 weeks, incidence of illness in the last 7 days, the woman's enrollment in the health and nutrition supplement program was obtained, as well as information on her reproductive status. This section also gathered anthropometric data on women and children, and these results are presented elsewhere [19] .
Sections C, D, E, and F of the questionnaire attempted to obtain detailed information on the food availability of the household, and the food consumption of the women and children.
Household oil consumption and food availability
Household oil consumption patterns in the previous seven days were obtained, as were data on per-annum household oil availability and purchasing patterns. Women responsible for household food preparation were asked to report all foods and amounts prepared for the household on the previous day.
24-hour recall
During the pilot study, methodology for collection of food recall was standardized as described in the pilot study. Women were asked to report the amounts of all food items that they consumed in the previous day. Children's consumption was always obtained in the same manner from the child's primary care giver. Two nonconsecutive 24-hour recalls were used to obtain food consumption data because it has been determined that a precision equal to that of a 1-day weighted food intake survey could be obtained with two 24-hour recalls at a much lower cost [20] . Ferguson et al. [21] , and Villard and Bates [22] in The Gambia, reported similar results.
Food frequency questionnaire
A food frequency questionnaire was designed to ascertain each target child's pattern of consumption of oil and protein-rich foods. The food frequency questionnaire had been previously pre-tested in The Gambia [16] and used in Mali [3] . The target child's primary caregiver was asked to report the frequency of foods consumed by the child in the previous 4 weeks. The 27 food items included in the food frequency questionnaire were grouped into the following categories: high fat/high protein foods, nutrient-dense weaning foods, nutrient-dense table foods, low-calorie weaning foods, milk, and other snack foods.
Data analysis
Shortly after initiation of the study, we observed that some women who had been assigned to the Press-experimental group were also using the motorized expellers. We addressed this in the data analysis by treating them as a separate group, and we refer to them as the Combination group. To ensure that the groups remained separate and distinct throughout the study, SGA monitors were vigilant in making sure that there was no additional crossover from the Press to the Combination group. This gave us a total of 40 mother-child pairs in the Expeller-control group, 37 in the Press-experiment group, and 43 in the Combination group.
Dietary data were analyzed using Nutritionist IV software to calculate amounts of macronutrients (total kcal, grams of protein, carbohydrate, and fat) and micronutrients (µg of β-carotene) in the diet. Gambian foods that were not in the Nutritionist IV database were added using macro and micronutrient values for these foods reported by the USDA [23] and FAO [24] . Results reported by Hudson et al. [25] and Hudson and Day [26] were used to estimate nutrient values for millet, sorghum, and maize prepared by three cooking methods commonly used in The Gambia. Values for β-carotene (expressed in retinol equivalents) content of foods were added using results obtained by the FAO [24] , Villard and Bates [22] , King and Burgess [27] , and McCrae and Paul [28] .
The household availability of all nutrients and oil was adjusted for age and sex using adult equivalents derived from the daily energy requirements reported in Energy and Protein Requirements (FAO/WHO) [29] . The adult equivalents used for this analysis were similar to the results obtained by Hudson [30] in The Gambia, who developed an algorithm based on body weight to estimate the distribution of food within a mixed sex and age group. Hudson concluded that this was likely to be appropriate in most circumstances. Adult equivalents have been used extensively to report household measures on a per-capita basis that is adjusted for age and sex [31] [32] [33] [34] .
In a similar manner, each child's intake of nutrients was adjusted for age and sex using consumption units based on the daily average energy requirements established by FAO/WHO [29] .
The SAS software package was used to calculate means and SDs of dependent variables. Due to the seasonal nature of the data, statistical significance at p < .05 was determined by repeated measures analysis of variance (RMANOVA) when appropriate. Otherwise statistical significance was determined by the ANOVA method. Because of unequal sample sizes, significant differences between group means were determined using the Behrens-Fisher procedure and tables of the Studentized range.
Results
General characteristics of the study population
There were no statistically significant differences in major parameters regarding the households, women, and children at the baseline. Women had a mean age of 29 years, most were in a polygamous marriage, and were equally distributed among the Wolof, Mandinka, and Fulani groups and living in similar compounds and household sizes. The majority of the women had attended some type of school for at least three years (table 1). There were no differences in the types of crops that they grew, with the exception of white sesame. CRS had introduced white sesame in the early 1990s* as a cash crop for export and for the manufacture of confections. The black sesame was for local consumption as oil. More women in the Expellercontrol group were growing white sesame than those in either the Press-experiment or the Combination group. Similarly, more women in the Expeller-control group were engaged in income-generating activities than those in the Press-experiment and Combination groups (table 1). These differences were statistically significant at p < .05.
Conversely, more women in the Press-experiment group were ranked "wealthier" than those in the Expeller-control or Combination groups. This difference was statistically significant (p < .05). The higher wealth ranking for the Press-experiment group is reflected in this group, which had a statistically significant (p < .01) greater number of heads of cattle in their households than the other two groups (table 1) .
At baseline, the mean age of the children participating in the study was 24.2 months. The children were distributed almost equally between sexes with 57 boys and 63 girls. Over 55% of children had already been weaned, with the remainder consuming a mixed diet of breast milk and weaning foods. Women reported breastfeeding their children an average of 8.3 times per day. There were no significant differences between groups in any of these measures. Over half (55.8%) of the women reported that their child had been ill in the past seven days before the survey. Children in the Expeller-control group were reported to be ill more frequently than those children in the other two groups. This difference was statistically significant at p < .05. Fever and malaria were the most common illnesses reported by all three groups. At baseline, the children had a mean weight-for-height z score (WHZ) of -0.66 ± 1.60; weight-for-age z score (WAZ) of -1.48 ± 1.34; and height-for-age z score (HAZ) of -1.5 ± 1.5 with * The introduction of white sesame was part of a package of strategies that CRS was experimenting with to respond to the decline in cultivation of black sesame because of problems with access to functional and dependable oil presses.
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Household oil consumption and kcal availability
Press-experiment and Combination households reported that they had sesame oil available for a longer period after the peak oil-pressing season than did the Expeller-control households. These differences, however, were not statistically significant. At the pre-harvest lean season, the Press-experiment and Combination households consumed 37% and 51% more oil, respectively, than the Expeller-control households. Throughout the year, Press-experiment and Combination households consumed more oil than Expeller-control households (p < .08).
Mean adult equivalent availability of kcals at the household level was highest at baseline (post-harvest before intervention) and in the subsequent post-harvest period after intervention. It was lowest during the peak oil-pressing season in the month of March (table 2).
Macronutrient intake of target women
At baseline, there were no significant differences in energy consumption among the three groups (table 3) . Although there was no group effect, the Press-experiment and Combination women consumed more kcals than the Expeller-control women at all other seasons and especially at pre-harvest, resulting in a highly significant seasonal effect (p < .001), and seasonal group interaction (p < .0001).
Similarly, there were no significant differences in the protein intake of women in the three groups at baseline (table 3) . After baseline, however, the Press-experiment and Combination women consumed more protein at other times of the year than the Expeller-control women with a significant difference at the peak oilpressing season and pre-harvest (p < .05). At pre-harvest, the Press-experiment and Combination women consumed 35.0% and 31.4% more protein than the Expeller-control women.
Fat intake of women in all three groups fell dramatically at the pre-harvest lean season (table 3) . The Press-experiment and Combination women consumed 35.2% and 47.8% more fat at the pre-harvest lean season than the Expeller-control women. The seasonal group interaction was highly significant (p < .0001).
Macronutrient intake of target children
At baseline, the Expeller-control children consumed more kcals than the Press-experiment and Combination children, but kcal differences were not statistically significant (table 4) . Afterwards, the trend was reversed and the Combination and Press-experiment children consumed more kcals than the Expeller children at all other seasons. According to RMANOVA, there was a strong seasonal effect on the energy consumption of target children (p < .0001), but no significant group effect.
Children's protein intake followed a seasonal pattern similar to that of energy intake (table 4) . At the preharvest lean season, the Press-experiment and Combination children consumed 24.1% and 32.8% more protein respectively than the Expeller-control children. The difference between the protein intakes of the Combination group children and the Expeller-control children were significant at p < .05. The Combination ** Group effect was significant at p < 0.01; seasonal effect was significant at p < .0001; season*group interaction was significant at p < .001. Means in the same column followed by different superscripts are significantly different at p < .05.
*** Group effect was not significant; seasonal effect was significant at p < .0001; season*group interaction was significant at p < .001. * Group effect was not significant; seasonal effect was significant at p < .0001; season*group interaction was significant at p < .0001. ** Group effect was significant at p < 0.05; seasonal effect was significant at p < .0001; season*group interaction was significant at p < .0001. Means in the same column followed by different superscripts are significantly different at p <.05. *** Group effect was significant at p < .05; seasonal effect was significant at p < .0001; season* group interaction was significant at p < .0001. Means in the same column followed by different superscripts are significantly different at p < .05.
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and Press-experiment children's fat intakes were significantly different from those of the Expeller-control children at the peak oil-pressing season (p < .05), however, at the pre-harvest lean season only the Combination children's fat intakes were significantly different from those of the Expeller-control (p < .05).
Vitamin A intake of women and children
Vitamin A intakes are shown in tables 5 and 6 for women and children, respectively. Women from all three groups consumed the greatest amounts of vitamin A at baseline (post-harvest before intervention) and at the post-harvest season (after the intervention), and the least amounts at the pre-harvest lean season. This seasonal effect was highly significant at p < .001. After baseline, vitamin A consumption of the Expellercontrol women fell and remained lower than the other two groups for the rest of the study period. This season group interaction was significant at p < .01. Children's vitamin A consumption followed the same seasonal pattern as that of their mothers. At preharvest, Press-experiment and Combination children consumed 27% and 22.4% more vitamin A than the Expeller-control children. These differences were not significant; however, the season group interaction was significant at p < .05.
Children's consumption of foods rich in protein and fat
During the pre-harvest lean season, Press-experiment and Combination children consumed more frequently 22 out of the 27 foods included in the food frequency questionnaire than the Expeller-control children. The Press-experiment children consumed more frequently four of the high fat/high protein foods (eggs, meat, fish, and butter) than did the other two groups, while the Combination children consumed more frequently two of the high fat/high protein foods (roasted groundnuts [peanuts] and mafe jaro [dried fish]). The Pressexperiment children most frequently consumed all five nutrient-dense weaning foods with significant differences for churah gerteh (gruel of rice and groundnuts p < .0001), mono (millet flour porridge), and groundnut paste (p < .0001), and sesame paste (p < .05). The Combination children most frequently consumed five out of six nutrient-dense table foods with significant differences for benachin (rice with vegetables, fish, or meat, p < .05), nyakatango (boiled rice and groundnuts, p < .04), and palm oil fish stew (p < .001). The Expeller-control children least frequently consumed all high fat/high protein foods, nutrient-dense weaning foods, and nutrient-dense table foods. The Expeller-control children more frequently consumed (two out of five) high moisture/low-calorie weaning foods with the difference for cherreh (millet flour and water) significant at p < .05.
Discussion
The results of this study show that seasonal fluctuations in food consumption continue to exist in rural villages in The Gambia. These seasonal fluctuations followed the expected trends of highs at the post-harvest season, and lows during the pre-harvest lean season. The energy intakes of women in this study followed this seasonal trend; however, current intakes were considerably higher than those obtained by Prentice et al. [35] . This may have been due to the high enrollment of women in the Gambian Agricultural Food and Nutrition Association/Catholic Relief Services (GAFNA/CRS) supplementation project (table 1) .
At the pre-harvest lean season, women and children in the Press-experiment and in the Combination groups were consistently better off than their counterparts in the Expeller-control group in all measured parameters. This outcome is impressive and is important in terms of providing insight as to how we might best begin to address the decades-old (if not centuriesold) problem of the pre-harvest hungry period with its high morbidity and mortality rates. The synergy among all the parameters measured and the congruency of the behavior of these parameters with what has already been observed by numerous investigators give credence and validity to these data. As well, this synergy provides credibility to the direction of its overall conclusion that the manually operated press, with accessibility (i.e., locally manufactured and repaired and relatively affordable) and being under the control of women, has the potential to improve diets and to soften the impact of the pre-harvest lean period. The question then arises as to what extent these encouraging outcomes result from women's control over a simple oil extraction device such as the ram press. There are several limitations to our study. First, although there was a great concern about the sample selection, the women who made up the final sample were those who met important selection criteria other than being sesame growers. They had to be available, with a desire to participate, able to follow instructions, and had to have full cooperation from their husbands or other influential members of the family-factors without which such a study could not have taken place. This lack of true random selection does not, however, diminish the significance of the results for the following reason. One of the conditions for the ram press to have the desired effect on women and children's diets was that it be under the woman's control. To be under the women's control requires that the women must enjoy a certain level of autonomy within their households, and are able to manage the press and make decisions on how their harvested sesame seeds are used. Most importantly, women must decide how the oil and its derivatives (e.g., sesame cake) are used. In this case, a random sample of women sesame growers perhaps would not have been the most appropriate. Therefore, the sample used in this study represents more truly the group of women who would use such a device and benefit from it [36] .
Second, the women and households in all three groups, although comparable in all major characteristics, differed slightly in certain aspects (table 1) . Households and women from the Press-experiment and Combination groups were more similar to each other, and consequently had similar outcomes. This was to be expected, given that the Combination group was an offshoot of the initial Press-experiment group who, early in the course of the study, also began to use the motorized expeller.
The reasons why the women from the Combination group felt the need to use both the motorized expeller and the ram press are not clear. It is evident that the Combination group often had slightly higher consumption levels than the Press-experiment group, in spite of the fact that the Press-experiment women were ranked as being "wealthier" than the Combination and the Expeller-control groups.
Third, while we were cognizant of the role of income as a driving force affecting the outcome, we could not measure it directly. Income is usually categorized as "cash crop" and "off-farm" activities. In a broader sense, all household production-including food, cash crop and livestock production, off-farm activities, and trade-contribute to household income. This was very difficult to measure; therefore, we use wealth ranking and women's involvement in income generating activities, as well as cultivation of other crops that could potentially be cash crops (e.g., white sesame) as proxies. Wealth ranking was based, among other factors, on the number of cattle owned by the households. Cattle in rural Africa are traditionally the strongest indicator of wealth. However, their impact on family welfare, including elements such as education, housing, health, and nutrition are not clear. Cattle are not a liquid asset. They are rarely, if ever, liquidated to meet immediate family needs. Again, the "cattle factor" as a sign of "prestige," if not liquid wealth in modern economic terms, appears just as relevant in The Gambia as it always has been elsewhere in Africa.
The most salient difference among the three groups was that more women in the Expeller-control group were engaged in income-generating activities and were also growing white sesame. The growing of white sesame, which was strictly for sale and for making confections, indicates the role of these women as entrepreneurs-if not entirely by choice, certainly by circumstances. These women had access only to the expeller, the future of which was uncertain. In spite of their engagement in income-generating activities, the Expeller-control women had significantly lower intakes in peak oil-pressing season and also at pre-harvest lean season; they had sesame oil available for a shorter time period; and their children were reported to be more frequently ill and more wasted than the Press-experiment and Combination groups' children [19] .
At the pre-harvest lean season, Press-experiment and Combination women consumed 96.9% and 98.4% of the FAO recommended kcals respectively, while Expeller-control women consumed only 76.9%. This difference in energy intakes of women at pre-harvest are reflected in higher household consumption of sesame oil and mean available adult equivalent kcals at the pre-harvest lean season by the Press-experiment and the Combination households than the Expeller-control households. Similarly, children from the Press-experiment and Combination groups at the pre-harvest lean season consumed 12% and 26% more kcals, respectively, than Expeller-control children.
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Although engagement in income-generating activity is often associated with higher intakes and other desirable development indicators (such as education and health), women in the Expeller-control group were behaving more vulnerably (economically less stable) than the other two groups and perhaps spending more time outside the home and providing less quality care to their children. This situation is understandable, since they might have been feeling the uncertainty of their changing economic base, from growing black sesame for home consumption to white sesame for sale, with the market and commercial venues not fully developed or proven with any degree of certainty. Given this, some may argue that the differences in intake observed among these groups were not a result of the press itself but a result of the economic instability of the Expeller-control group. Indeed, in some respects, the Expeller-control households exhibited some aspects of the "feast and famine" syndrome, while those in the Press-experiment and Combination groups had less dramatic changes at the pre-harvest period. It is our thesis, however, that the press' effect is precisely as an "economic stabilizer," without which the Press-experiment and the Combination groups would be behaving the same way as Expeller-controls.
We hypothesized that the ram press would have an effect on diets and nutritional status of women and children by two main mechanisms: 1) directly through oil and cake consumption, and 2) indirectly through the sale of some of the oil and cake, thus generating extra cash to buy other foods and enable the women to participate more fully in health-related services. The observed improvements in diets of the Pressexperiment and Combination groups in relation to the Expeller-control group could have been a result of either consumption of oil or purchase of other foods. The findings that women and children from the Press-experiment and Combination groups derived a greater percentage of their energy intake from protein and fat than those in the Expeller-control group seem to suggest that purchase of other foods may have been involved. This is partially supported by the greater dietary diversity of the children from the Press-experiment and Combination groups. In addition, these children consumed more fat/high protein foods, more nutrientdense weaning foods, and nutrient-dense table foods their Expeller-control counterparts. Further, some studies have indicated that market-oriented technologies are significant determinants of income, which has a positive and significant influence on expenditures of food and non-food items [37] .
The results of the participatory evaluation and monitoring indicated several advantages and disadvantages to the press. First, the ram press needed to be redesigned to fit women better, especially in terms of the physical force needed to press the sesame seeds to their optimal rate of oil extraction. Second, women could press only small amounts of the seeds at one time. This could have been one of the factors that drove so many women from the Press-experiment group to seek the services of the motorized expellers. Although some of the women thought that the quantity issue was a disadvantage, others clearly saw it as an advantage. Many women thought that they could store the seeds more easily than oil. Therefore, it was viewed as a great advantage to press just the exact amount that they needed at one time, whenever they needed it. The extra savings in terms of the cake that was lost to the Expeller-control women was also seen as an advantage, not to mention the loss in time traveling to the expeller, waiting their turn to press the seeds, and the effort to transport the seed and oil to and from home. Another advantage of ram presses was that women could charge a small fee for using the press instead of paying a fee to use the motorized expellers.
The findings of this study indicate that women and children with access to a ram press (either alone or in combination with a motorized expeller) experienced much less seasonal fluctuation in food consumption than those without a ram press. For the women, access to the ram presses meant a 465-to 500-kcal advantage during the pre-harvest lean season over women without ram presses. Similarly, children of women with access to the ram press enjoyed a 115-to 255-kcal advantage during the pre-harvest lean season over children of women without access to the ram press. Finally, women's access to food processing technology can provide the means to "add value" to their raw agriculture product, which can be viewed as an "economic stabilizer" with potential to increase dietary intakes and incomes, especially during the pre-harvest lean season. input and collaboration of our Gambian institutional parters, the Sesame Growers Association, the Gambian Agricultural Food and Nutrition Association (GAFNA) and the Catholic Relief Services (CRS).
